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(57)Abstract 

PURPOSE: To provide a magnetic recording medium excellent in 
property of preventing the attraction of a magnetic head, 
preventing head crash, ensuring high-speed action and capable of 
increasing recording density. 

CONSTITUTION: This magnetic recording medium has a 
nonmagnetic substrate 1 of glass, etc., and a nonmagnetic 
functional thin film 2 formed on the substrate 1. The thin film 2 has 
plural projecting parts formed by etching so that the cross- 
sectional area of each of the projecting parts in a direction parallel 
to the substrate 1 is gradually reduced toward the top. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the magnetic-recording medium characterized by for said nonmagnetic thin film having two or 
more heights, and those heights serving as a configuration which becomes small gradually as the horizontal 
cross section goes to the upper part to said nonmagnetic substrate in a magnetic-recording medium equipped 
with a nonmagnetic substrate and the nonmagnetic thin film formed on it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to magnetic-recording media, such as a metal spatter mold 

magnetic disk. 

[0002] 

[Description of the Prior Art] Conventionally, although, as for magnetic-recording media, such as a magnetic 
disk, the development for improvement in the speed and densification is recommended with large-capacity- 
izing of amount of information Although it is necessary to lessen the flying height of the magnetic head for 
record playback and for that making surface roughness of a magnetic-disk substrate into the thing 
corresponding to the flying height is set to one of the conditions in order to raise recording density It was 
required for this to make surface roughness or less [ of the flying height ] into 1/10. 

[0003] Moreover, in order to raise recording density, it is necessary to make thickness of a magnetic film thin, 
and, for this reason, the metal thin film magnetic substance produced by approaches, such as sputtering, is used. 
And in order to have good polish nature as a substrate of the magnetic disk which used such a metal thin film 
and to make flat-surface relative roughness small, the glass substrate and the aluminum alloy substrate are used. 

[0004] Moreover, in a magnetic disk drive, when the magnetic head and the magnetic-disk front face which 
surface are very smooth and have met at minute spacing, adsorption power with the big boundary tension by 
molecules, such as oxygen, nitrogen, and water, etc. arises, and the magnetic head and a magnetic-disk front 
face may adsorb at the time of a disk halt. Thereby, unrecoverable failure of the magnetic head being destroyed 
may take place at the time of the worst. 

[0005] Then, in order to prevent adsorption of the magnetic head, a concentric circular streak is attached to the 
front face of a magnetic-disk substrate, and there are some to which texture processing which adjusts and carries 
out surface roughening of the substrate front face to minute granularity was performed. It is known that a 
magnetic film will be formed in the magnetic-disk substrate with which such texture processing was performed 
by the sputtering method, and the magnetic properties of a circumferencial direction will improve by the crystal 
magnetic anisotropy about a thing. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since texture processing of the conventional method 
which was mentioned above was the thing of only using an abrasive material simply, it was not able to make the 
configuration of texture processing homogeneity to any of the depth direction, the die-length direction, and the 
breadth direction. Moreover, in the above-mentioned approach, although it did not need to etch in the thickness 
direction thoroughly but needed to leave the part since the etching substance was constituted by single 
construction material, it was dramatically difficult to suppress the control and dispersion. Thereby, since it was 
difficult to stabilize the air current under magnetic-head actuation uniformly, it excelled in adsorption tightness 
and the head crash was prevented, and high-speed operation was possible and it had become a failure for aiming 
at the improvement in recording density. 

[0007] It aims at offering the magnetic-recording medium which can raise high-speed operation and recording 
density while this invention is made in order to solve the above-mentioned trouble, it is excellent in the 
adsorption tightness of the magnetic head and prevents a head crash. 
[0008] 
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[Means for Solving the Problem] In order to attain the above-mentioned object, the magnetic-recording medium 
of this invention is equipped with a nonmagnetic substrate and the nonmagnetic thin film formed on it, said 
nonmagnetic thin film has two or more heights further, and those heights serve as a configuration to which the 
horizontal cross section becomes small gradually as it goes to the upper part to said nonmagnetic substrate. 
[0009] 

[Function] By the nonmagnetic thin film in the magnetic-recording medium of this invention constituted as 
mentioned above having two or more heights, since those heights serve as a configuration to which the 
horizontal cross section becomes small gradually to said nonmagnetic substrate as it goes to the upper part, it 
can excel in the adsorption tightness of the magnetic head, and a head crash can be prevented, and, thereby, 
high-speed operation and recording density can be raised. 
[0010] 

[Example] Hereafter, one example about the configuration and the manufacture approach of a magnetic- 
recording medium of this invention is explained with reference to a drawing. In addition, the substrate shown in 
drawing 1 and drawing 2 or a magnetic-recording medium expresses a cutting plane radial [ those ] typically. 
[001 1] As a substrate 1 of the magnetic-recording medium of this invention, plate-like glass as shown in 
drawing 1 (a) is used. In here, as construction material of said substrate 1 , it is not limited only to glass, and an 
aluminum alloy substrate or a silicon substrate can also be used. In addition, as for said substrate 1, mirror- 
polishing processing shall be made. 

[0012] The thickness of arbitration is made to first deposit on the top face of said substrate 1 the functional thin 
film 2 which consists of thin films, such as a nonmagnetic metal as shown in drawing 1 (b), a metallic oxide, 
and a nitride, using approaches, such as sputtering and vacuum evaporationo. In here, as an ingredient of said 
functional thin film 2, since refractory metals, such as a tantalum, its oxide, and a nitride, are excellent in the 
workability of etching, selectivity, and corrosion resistance, for example, it is suitable. Moreover, even the thing 
of about 5nm thinness can produce as thickness of said functional thin film 2 produced with the above- 
mentioned ingredient. 

[0013] And as shown in drawing 1 (c) below to the substrate 1 which said functional thin film 2 deposited, the 
spin coat of the resist 3 is carried out. Next, as shown in drawing 1 (d), it exposes using ultraviolet radiation 
using the mask 5 by which patterning was carried out to the shape of a spiral, and concentric circular. And if 
this is developed, as shown in drawing 1 (e), the pattern of a mask 5 will be imprinted by the resist 3. In here, 
even 0.4 micrometers - about several micrometers are possible enough as a pitch of the pattern imprinted. 
Moreover, if POJIREJISUTO is used as a resist 3, the resist part by which ultraviolet radiation was irradiated 
will dissolve in a development solution at a development process. On the contrary, if NEGAREJISUTO is used, 
the resist part by which ultraviolet radiation was not irradiated will dissolve in a developer at a development 
process. 

[0014] Furthermore, as for the configuration of a resist 3, it is desirable for a boiled-fish-paste mold or an angle 
to be the rectangle which is not round. And in order to consider as a rectangle, it is necessary to adjust the 
conditions of exposure, development, and development BEKU. 

[0015] Then, the disk with a resist pattern shown in drawing 1 (e) is etched. There is the etching approach wet 
and dry as the etching approach. And various kinds of approaches can be considered with the class of etched 
film, thickness, magnitude, an amount, etc. 

[0016] In addition, about this approach, in semiconductor industry etc., since it is clear, detailed explanation is 
omitted. 

[0017] Then, the part which said functional film 2 has exposed is thoroughly etched until the top face of a 
substrate 1 appears, as shown in drawing 1 (f). Etching at this time is good anything, if it becomes except 
perfect anisotropic etching. This is because it is impossible to make it a configuration as shown in drawing 1 (f) 
since configurations do not differ by the upper and lower sides of a processing side when a perfect anisotropy is 
etched. Furthermore, if etching is advanced, as for the upper part of the functional film 2, it will be lost by the 
amount of flat part, and it will serve as the configuration where it sharpened. And the resist part which remained 
as shown in drawing 1 (g) after this is removed. 

[0018] And to the substrate for magnetic-recording media done as mentioned above, by sputtering well known 
from the former on the top face, sequential membrane formation of the carbon 8 of the smoothing film 4, the 
substrate layer 6 of chromium, a magnetic film 7, and a protective coat can be carried out, and the magnetic- 
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recording medium shown in drawing 1 (h) can be produced. 

[0019] In addition, this invention is not limited to the example mentioned above, and can add various 
modification in the range which does not deviate from the main point. For example, if said processing is 
performed to both sides of a substrate, it is also possible to produce a magnetic-recording medium as shown in 
drawing 2 , in that case, said processing is good in a simultaneous line to both sides of a substrate, and exposure 
can also use the bottom laser beam of condensing. 
[0020] 

[Effect of the Invention] From having explained in full detail above, like [ it is ****** and ] the magnetic- 
recording medium of this invention It has a nonmagnetic substrate and the nonmagnetic thin film formed on it. 
Further said nonmagnetic thin film When it has two or more heights and those heights serve as a configuration 
which becomes small gradually as the horizontal cross section goes to the upper part to said nonmagnetic 
substrate While excelling in the adsorption tightness of the magnetic head and preventing a head crash, it 
becomes possible to raise high-speed operation and recording density. 



[Translation done.] 
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